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candidate for a low cost space transport system. 
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It is axiomatic that an advanced propulsion system use 


Figure 1: Derivative Engine Cycle Schematic 
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GAS DUCTING The hot gas manifold (HGM) of the SSME is 
fitted with a liner and hydrogen cooled. It is physically 
very complex as illustrated by Figure 5. The HGM has also 
been the focus of extensive computational fluid dynamics to 
resolve problems of flow instabilities and excessive 
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COMBUSTION PROCESSES Partial combustion of the propellants 
occurs in the preburners of the f u 1 1 - f 1 ow cycle LOX/LH 2 



Figure 8: Comparison Of The SSME And Derivative Engine 
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the nozzle throat area accordingly. Figure 10 illustrates 
the variable mixture ratio derivative engine with three main 
turbopumps. Table 1 and Table 2 list characteristics in the 
booster and sustainer engines. 


TABLE 1 : BOOSTER 


AREA RATIO 

20 

64 

THRUST (VAC), lbs 

679,952 

700,000 

MIXTURE RATIO, o/f 

9 

9 

CHAMBER PRESSURE, psia 

3000 

3000 

AREA THROAT, sq in. 

125.6 

125.6 

DIAMETER THROAT, in. 

12.64 

12.64 

DIAMETER EXIT, in. 

56.6 

101 .2 

WEIGHT FLOWRATE, OXIDIZER, lb/sec 

1485 

1485 

WEIGHT FLOWRATE, FUEL, lb/sec 

165 

165 

TOTAL WEIGHT FLOW, lb/sec 

1650 

1650 

SPECIFIC IMPULSE (VAC), sec 

412 

424 

ENGINE DRY WEIGHT WITH NSI , lbs 

6860 

— 

ENGINE DRY WEIGHT WITHOUT NSI , lbs 

— 

6565 

ENGINE THRUST -TO -WEIGHT RATIO 

99 

107 

ENGINE LENGTH, in. 

154 

154 

DIAMETER POWER HEAD, in. 

100 

100 

THRUST ( S . L . ) lbs 

642 , 966 

— 

SPECIFIC IMPULSE, (S.L.), sec 

390 

— 

PRESSURE PUMP DISCHARGE, psia 

6400 

6400 

TURBINE PRESSURE RATIO 
TURBINE INLET TEMPERATURE, °F 

1.58 

1.58 

OXIDIZER 

430 

430 

FUEL 

SHAFT SPEED, rpm 

830 

830 

OXIDIZER 

17,200 

17,200 

FUEL 

34,400 

34 , 400 


TABLE 2: SUSTAINER ENGINE 


AREA RATIO 64 

THRUST (VAC), lbs 523,225 

MIXTURE RATIO, o/f 6 

CHAMBER PRESSURE, psia 2250 

AREA THROAT, sq in. 125.6 

DIAMETER THROAT, in. 12.64 

DIAMETER EXIT, in. 101.2 

WEIGHT FLOWRATE, OXIDIZER, lb/sec 990 

WEIGHT FLOWRATE, FUEL, lb/sec 165 

TOTAL WEIGHT FLOW, lb/sec 1155 

SPECIFIC IMPULSE (VAC), sec 453 

ENGINE DRY WEIGHT, WITHOUT NSI, lbs 6565 

ENGINE THRUST -TO -WEIGHT RATIO 79.7 

ENGINE LENGTH, in. 154 

DIAMETER POWER HEAD, in. 100 


437 










439 


p. H B P o ►-• h H-. H » h P* o T} o H h- T 3 or 


N Q . M 

p P 
o o H “ 
p. p ** 

p* * 
o 

•-*» Q. 

p* 

II 'r 
00 _ P 

p 

H ^ *“"* 

< 4 » 

o 

.•«• 

&** B 

►*• p 

. i-t 

<* p p 

* p. 

* p p 

fo O ° 

cr rt n 

P M P 

r* P 

<* 00 

O* K 

<* ^ 
oa H ^ 

* p *♦ 
n 00 

P H- O 

2 P O 

P » c* 

P* 0B 

» «-*■ 

" p* p 

P 

a ►* 


H OB 

n j n 

°* tr 

o p 

H “ OS 

P* os 
h O p 
P* H H 
n ft n 


P H H 

OB P <0 H*. 

p " P O 
O' 0 
OB *♦ 

^ p* o. p 

p * p B 

U M ^ 

Z. o 

^ P P H 
“‘rtW p 
«* P H 

^ H H <** 

*- P P* 

<-< P « H*j 

•— H 

rt <* o 

p* OS p <1 
P H ** 

P < 7 ^ 

U rt > p 

P **' H 

B ° p P* 
rt *0 * «, 
»» H o 

P <* HI 

“ p O 

0 B . 

^ p tJ* 

( 3 * H ** 
^ HH <* 

p p P^ 

P 

h 

p o n 
B P o o 
0 * 0 ^ 

M - £. OB <* 

<* jr «■* 

p * p 

rt rs 

P ^ 00 

p e Se 

P 

n P « 

5 N O M 
^ N ^ P* 
p »-* e» 


»- POQ 
- P P 
P » 

°*r « 

H» P 
r» 

O >-• I- 1 
P P U> 
►-*00 

o 

« ^ • 
B O H 

cr i o 

« ►o o 

HOP 
in ^ 


P H 
P. P 
H H 
H P* ►*• 
o ** o 


0 

^ 

,_. 00 H 

— p 


;; N Ht> p* 
p »-* p 

* » H, P 

H- “ 

. te h-. 

> ^OO 

P ►** 00 

PH , Cfl 


e s 

P* P 

►— P 

C-t M 

a* 

►— » 


P P 

o P* 

o 

o 

p 

<* 

p 

p 


H-* 

H P 
P* 

OB T3 

M* 

<-t 

p 

O 

4 

« - 
P 

o 2 

P 

1— » 


t- •“* 

A 

o 

H-* 

P 

P 

a 

N 


H 

H ^ 

H 

N 

p 

rt 

00 

P* — 

H— 

CL 

P 

n P 

n p 

rt 

P 


P W P 

0 B 


O O H 00 p 

*» H> P*P^H- 

^ H ° ho ** tt ^ 
Vi * H 00 . » 

rt p 

O- -* o o « 
&(t O B OJ p 

£-<25 5-5 


o Hi P ^ 
HJ H > O " 
KJ P - 



This subject brings up an environmental issue. The 



may also be constructed from carbon-carbon or similar 
material having a low ablation rate so that active cooling 
of the large diameter portion of the skirt is not required. 



Figure 13: Nozzle Skirt Insert 
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